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A PROGRESS REPORT IS GIVEN ON THE DEVELOPMENT OF A 
FRAMEWORK FOR THE EVALUATION OF EDUCATIONAL PROGRAMS. THE 
FRAMEWORK WILL BE IN THE FORM OF A MATHEMATICAL MODEL THAT 
WILL PROVIDE A METHOD FOR THE ANALYSIS OF BENEFITS DERIVED 
FROM THE ELEMENTARY AND SECONDARY EDUCATION ACT (ESEA) , TITLE 
rPROGRAM. THE MODEL IS BASED ON A CONCEPT OF EDUCATION AS AN 
INDUSTRY THAT TAKES CHILDREN WITH CERTAIN CHARACTERISTICS. AND 
EMBODIES HUMAN CAPITAL (KNOWLEDGE) IN THEM. FROM THIS 
CONCEPT, TWO FACTORS WERE IDENTIFIED THAT WERE CONSIDERED TO 
DETERMINE THE NATURE OF THE EDUCATION PROCESS— (1) THE 
CHARACTERISTICS OF THE CHILDREN AND (2) THE CHARACTERISTICS 
OF THE SCHOOL INPUTS, ESEA PROJECTS WERE AIMED AT PROVIDING 
ADDITIONAL EDUCATIONAL BENEFITS TO DISADVANTAGED CHILDREN, 
THAT IS, those: FROM LOW- INCOME FAMILIES, AND WERE REPORTED TO 
HAVE THE FOLLOWING EFFECTS— (1) INCREASED THE LEARNING 
CAPACITY OF THE CHILDREN AND THUS INCREASED THEIR EARNING 
CAPACITY, AND (2) THE INCREASED LEARNING CAPACITY ALSO 
INCREASED PROBABILITY OF STAYING IN SCHOOL, INCREASED 
PROBABILITY OF GRADUATING AND GOING ON TO HIGHER EDUCATION, 
AND REDUCED THE PROBABILITY OF BECOMING JUVENILE DELINQUENTS. 
IN THIS STUDY, THE BENEFITS DERIVED FROM THE PROGRAMS WERE 
ANALYZED IN TERMS OF INCREASE IN PERSONAL INCOME FROM 
GRADUATING FROM HIGH SCHOOL AND FROM GOING TO COLLEGE, 
REDUCTION OF UNEMPLOYMENT, REDUCTION OF JUVENILE CRIME, 

INTER GENERATION EFFECTS, AND INCREASED LABOR FORCE MOBILITY. 
THE MATHEMATICAL MODEL BEING DEVELOPED WILL PROVIDE A MEANS 
OF EVALUATING THE MONETARY BENEFITS FROM TITLE I PROGRAMS BY 

determining the monetary benefits less the costs of the 

PROGRAM. (AL) 
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I framework of analysis 




Introduction 

The purpose of this study is to establish a framework for the evalua- 
tion of educational programs. To establish such a framework, it is essen- 
* tial to understand the objectives of the programs to be evaluated, since 

tt 

the success or failure of a program can only be judged against these ob- 
jectives. Certain objectives can be explicitly stated, defined in narrow 
terms, and related to a specific program — for example, the objective of 
increasing knowledge of American history. Other, objectives such as the 
development of civic responsibility pervade the educational system and 
relate more to the goals of society. 

* 

Although comprehensive program evaluation should take into account the 
whole range of legitimate objectives, or goals, set by society for its 

educational system, our present state of knowledge precludes consideration 

+ 

of some of the broader, more nebulous goals. This study is concerned with 
evaluating the success of programs with relation to one set of societal 
goals— those dealing with economic objectives. The reason for selecting 
this set of goals is threefold: (1) they are clearly important j (2) they 

can be translated into terms susceptible to quantitative measurement; and 
(3) recent work shows that education can contribute to the real i 2 sat ion of 
economic goals. 

Edward Denison has estimated that in the United States in the period 

1929-56, 42% of the growth in real per capita income can be ascribed to 
± 

education.^ Other works, using Census of Population data, have estimated 
that individual lifetime earnings are strongly influenced by the amount 

B6 , 79 , 16 0, 169 , 17 4^ 17B , 1 88 

of education attained. 



♦ 101, p. 47 

t Some of these goals have been described and analyzed in "Working 
paper on Goals in Education," December 1964, Committee on Assess- 
ing the Progress of Education, established by the Carnegie Corpo- 
ration. 

160, p. 35 
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Education goals should reflect "The complimentary commitment of 'a 
free society to equality and excellence . In the sphere of economic goals | 
this statement reflects the dual need to attain rapid economic growth, and 
to alleviate poverty; the latter goal requiring above-average income growth 
for those in the lower tail of the income distribution curve. Thus, pro- 
grams such as Headstart and the Elementary and Secondary Education Act have 
been developed at the federal level to provide additional education for the 
children of economically deprived families, in the belief that more educa- 
tion will help these children overcome the burdens of a poverty background. 
If the value of these federal programs in education is to be ascertained 
and if decisions are to be made with regard to their content and direction, 
it is essential to determine whether the economic goals of income growth 
•and poverty alleviation are in fact being attained. 

« 

Application of Cost-Benefit Analysis to Education 

The Principles of Economic Evaluation 

Economic evaluation of projects is aimed at measuring the relative 

desirability of alternative projects in terms of economic criteria so that 

* 

a rational choice can be made among them. A project may be broadly con- 
ceived, such as a program providing additional education to the poor, or 
narrowly conceived, such as a program to provide additional equipment’ in 
science classrooms. In either case, the progreon represents a marginal 
change in the education system of the United States and must be evaluated 
in terms of its marginal contributions to welfare. Much of the economic 
analysis of education to date is concerned with the average return to 
education— for example, the value of a high school education is calcu- 
lated in terms of the average return to all high school graduates. This 
is satisfactory if the question to be asked is what contribution has 
education made to the total welfare of the nation; but it is not adequate 
to answer questions regarding the return to any specific new project In 
education. For many problems, this creates only small difficulty, because 
marginal returns may not differ significantly from average returns; but 
for other projects, the differences may be substantial. 



* 68, p. 40 
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In one sense, dealing with marginal changes in the education system 
may be easier than dealing with averages. The social returns to educa- 
tion expenditures clearly include the many non-economic aspects mentioned 
previously. At this period in time, however, we have universal education, 
with almost all children attending school, and 71% of those who enter the 
fifth grade completing high school. Under these conditions, the increases 
in attainment for some of the most basic societal education goals, such as 
preservation of democracy, civic responsibility, and social relationships, 
may be negligible with additional per capita spending on education. Thus, 
it may be more justifiable to concentrate on economic goals, when consid- 
ering marginal changes in the education system through new programs , than 
when considering the average value of' the whole system to society . 

This premise, although not tested in the current study, supports the 
decision to concentrate on economic benefits— a decision that is based 
1 primarily on the need to limit this first attempt at rigorous analysis of 
educational programs to those benefits that appear most likely to yield to 
such analysis. The economic evaluation of a program consists of determin- 
ing the monetary benefits less the costs of the program. Cost-benefit 
analysis, discussed below, provides a procedure for making this evaluation. 

♦ 

General Statement of the Cost-Benefit Approach 

Cost-benefit analysis has been- described as a "p^^actical way of assess- 
ing the desirability of projects, where it is important to take a long view 
(concern for. future as well as immediate effects) and a wide view (allowing 

f,191 

for side-effects. ) 

Cost-benefit analysis had application in the United States early in 
this -century in the evaluation of river and harbor projects by the Army 
Corps of Engineers. The concept was broadened in the New Deal era to justi- 
fy federal participation in flood-control schemes. The Flood Control Act 
of 1936 authorized such participation ”lf the benefits to whomsoever they 
may accrue are in excess of the estimated costs." In general, cost-benefit 
analysis is a way of setting out information that needs to be taken into 
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account in making certain economic choices. Essentially, the analytic task 
is to maximize the present value of all benefits less that of all costs, 
subject to specified constraints.^®^ John Krutilla points out that this 
procedure does not differ from that of much economic analysis, but that the 
"desiderattun," or objective, and the variables included in the analysis may 
differ.’-'^® 

« 

A major difference is that the cost-benefit calculus employed by public 
agencies must take into account the divergence between the private and social 
costs and benefits, a divergence which can be ignored by the private opera- 
tor . 

Essentially, the justification for using cost-benefit analysis is the 
failure of the market mechanism to achieve an efficient allocation of re- 
sources.^®^ This failure may result from the divergence between private 
and social gains or simply because the enterprise is subject to public con- 
trol, and pricing is not determined by the market mechanism; such is the 
case with highway or education services . It is hoped that the application 
of cost-benefit analysis can improve allocation of resources in these situa- 
tions and contribute to establishment of the general welfare. 

The general principles of cost-benefit analysis would be disclosed by 
answers to the following questions :^®^ 

1. Which costs and which benefits are to be included? * 

2. How are they to be valued? 

3. At what interest rate are they to be discounted? 

4. What are the relevant constraints? 

Since cost-benefit analysis is an economic analysis, the costs and 
benefits to be included must be those that reflect the economic functions 
of the system; the benefits must be translatable into money terms, either 
comprising part of the national income account, or a higher order of social 
benefit that can be translated into money terras. The costs must represent 
use of real resources. 

The Enumeration of Benefits and Costs of Education 

Essentially, education is a process of investment in people, or as 
stated by economists, a process of creating additions to the value of 
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. "human capital." Although the concept of investment implies economic cri- 
teria, the payoffs from the investment are likely to be more than simply 

203 

economic. Weisbrod has identified three types of effects: 

1. Those that increase production possibilities. For example, 
labor skills could be increased by education. 

2. Those that reduce costs and thereby make resources available 
for more constructive uses. For example, education could 
reduce crime and hence reduce the cost of law enforcement, 
thereby allowing the resources saved to be used for water 
supply, civic buildings, etc. 

3. Those that contribute to the general welfare. For example, 

education could lead to a greater appreciation of the demo- 

cratic system and thereby contribute to political stability. 

» 

We may add a fourth type of benefit, which may be termed "consinnption 
benefits," i.e., those that increase an Individual’s enjoyment of life. 

These benefits may be further divided into personal and social bene- 
fits, in which the former are those derived by the recipient of the educa- 
tional inputs, and the latter are those derived by other persons, because 
of the recipient’s education. Two important examples of these are (1) 
the intergeneration effects of educational attainment on the educational 
and occupational aspirations of children? and (2) the effects of an 
educated person on the productivity of others , if these effects are not 
captured by the educated person in the form of his higher income (a 
prime example here is teachers) . 

The purpose of cost-benefit analysis is to permit an evaluation of a 
project (1) by itself— the sum of the benefits must exceed the sum of the 
costs; and (2) in relation to other projects— the cost-benefits of one 
investment are compared with those of another. To accomplish these evalua- 
tions, it is necessary that benefits and costs be expressed in the same 
terms, and that all benefits be reducible to a common denominator so that 
the sum of benefits from one project can be compared with the sum from 
others. These objectives are met only by having benefits and costs expressed 
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in money terms, as noted previously. Thus, benefits that cannot be reduced 
to these terms, such as many of the third type listed above, cannot be in- 
cluded in the analysis. In addition, the present state of knowledge or the 
present availability of data restricts the number of benefits reducible to 
money terms. For these reasons, the cost— benefit analysis that can be per- 
formed for any education program at this time is at best a partial analysis. 
One thing is certain — if an education program shows a high positive value 
(benefits exceeding costs) , then the likelihood that the total benefits 
have not been counted may lead comfortably to the conclusion that the proj- 
ect is worthwhile. ' ^ 

Personal or private benefits are those that accrue directly to the 
individual receiving the education and should be equal to the cash payments 
that the individual (or his family) is willing to make for the education. 

The social benefits are additional benefits that the individual shares with 
' others. Both kinds of benefits can be further divided into those that are 
■ directly reflected in the national income accounts and currently measured 
in money terms , and those that do not appear in the accounts , but may have 
a money equivalent (e.g., the consumption benefits to individuals, ox' the 
(benefits to society of support for democratic institutions). 

The benefits to be included in this study are as follows: increase in 

personal income from graduating high school and from going to college j re- 
duction of unemployment; reduction of juvenile crime; intergeneration 
effects; and increased labor force mobility. 

f 

Cost-Benefit Model for Education 

# 

Since the purpose of this study is to develop a cost-benefit model 
applicable to the analysis of benefits from Title I, ESEA program, it is 
necessary that the model be relevant to the particular segment of the popula- 
tion affected by the Title 1 program. The ESEA program is aimed at providing 
additional educational benefits to the "disadvantaged” children, designated 



* This conclusion, however, is not wholly defensible. For example, addi- 
tional education for disadvantaged and discrlminated-against persons may 
have the short run effect of generating dissatisfactions that cannot be 
fulfilled, thus, leading to frustration, rioting, etc., and thereby 
diminishing total v/elfare. 
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as those from low income families. Essentially , it is America* s poverty 
groiq) that is to be affected by these programs. Thus , in determining^^^^^ 
benefits, this is the group whose characteristics and potentials must be 
measured. Although some of the analysis is applicable generally to all 
groups, there are two major areas requiring special treatment: 

1, The role of discrimination in limiting the private gains 
from education of certain groiq)S 

2. Differences in motivations and aptitudes with regard to 
educational opportunities 

The purpose of this section is to present the general conceptual 
framework of the analysis. It will be presented as a mathematical model 
of benefits that we hope to estimate in this report . In spite of the 
fact that we are primarily concerned here with the conceptual framework, 
we shall make repeated references to methods of estimation. This is desir- 
able because the methods of estimation will cast light on various aspects 
of "benefits" that are "social" rather than "private." 

From an abstract point of view, we can visualize the "education indus- 
try" as one that takes children with certain characteristics and embodies 
human capital (knowledge) in them. Thus, the two factors determining the 
nature of this productive process are the characteristics of the children, 
and the characteristics of the school inputs. A Title I project is expected 
to influence the educational environment and alter the characteristics of 
the school inputs. Title I projects in a given school have two main effects 

1. The primary effect of the program is to increase the learn- 
ing capacity of the children. Since their attainment level 
is increased, it is argued that they are "more educated." 

This means that there is more "human capital" embodied in 
these children, thus increasing their earning capacity. 

2. There are secondary effects of this increased learning 
capacity, and these may be more important. The secondary 

effects are the increased probability of staying in school, 
the incre^ased probability of graduating and going on to 
higher education, and the reduced probability- of becoming 
juvenile delinquents. 



The difference between effects 1 and 2 is basic to our approach. 

Effect 1 could simply be measured in terms of the educational content of 
the programs and their effectiveness in raising learning capacity; effect 
2 , however, involves intrinsically uncertain outcome in the sense that the 
program only changes the probabilities of occurrences of desired events, 
such as graduation. Thus, our approach calls for estimating the various 
probabilities involved in the process. 

The Basic Structure: Effectiveness 

As we have argued above, the effects of Title I projects may be classi- 
fied into: ( 1 ) the primary effect of increasing educational content during 

the operation of the program; and ( 2 ) the secondary effects of the increased 
learning on the probability of graduating from high school, etc. 

With respect to this basic effectiveness eqiiation, any given child has 
a set of characteristics (k,a,v,r,s). See set of symbols. Table 1. For 
simplicity, we shall denote a set of characteristics by the letter 0 so that 
when we talk about the benefits for a child with certain characteristics, 
we shall write it B( e ) with the understanding that e stands for an arbi- 
trary set of characteristics. The full notation would be B(k,a,v,r,s) . 

3jc 

Primary Effectiveness . As already stated, during the time when the 
program is in progress , children learn more and their attainment level is 
increased. Now let R( 0 > be the gross absolute return to education of a 
child with characteristic e. This would usually be measured by the differ- 
ence in income between a person with education v and a person with one 
year less education', v- 1 : 

R(£) = R(k,a,v,r,s) = Y(k,a,v,r,s) - Y(k,a,v-l,r,s) 
where Y stands for the income potential of a child with the stated charac- 
teristics, and where the v term in R(e) really signifies the additional 
year of education between v -1 and v. * 



* Note that we are using the term "effectiveness equation" rather than 
'benefits equation" since these equations represent the more funda- 
mental effects of the programs and all other benefits will be computed 
on the basis of the information provided in the so-called "effective- 
ness equations." 



Table 1 



SYMBOLS USED IN COST-BENEFIT MODEL 



k = region in which the child is educated 
a = age of child 

V = schooling in years 

r = race 

s = sex 

Let e = a set (k,a,v,r,s) 

B = benefit 

y = income potential; Y(e) is income potential of a child 
with e characteristics 

R = gross returns to education 

R = rate of return per year on private capital 

T = elapsed time 

• T = educational achievement in terms of months of schooling 

x^ = set of i school characteristics subject to change by Title i 

y^ = set if i child-family characteristics , other than e 

P = probability; superscripts (i.e., g,d,J,E) signify the event, 
and subscripts signify the sub-set of the population affected. 
Thus, Pg is the probability of a high school graduate being 
employed. 

g = high school graduate 

d = high school dropout 

j = juvenile delinquent or criminal 
p = primary effect of Title I 
E employment 
C = cost of education 

■ c =s college graduate 

cd = college dropout 



k,g,d,c as subscripts represent a particular characteristic of the 
affected population; thus Yj^(e) is income expectation for a memb 
of group e with characteristics (a,v,r,s) in region k 



M 

L 



= mobility 



years of education of present generation (same as v, and used only 
in equation measuring intergeneration benefits) 

^ = years of education of child of present generation 
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Now, suppose the program lasts T periods. During the T periods of 
the Title I programs, educational achievement has been increased by a cer- 
tain educational-equivalence content T. Hence, during T periods of Title I 
the child’s level of education is increased by what is equivalent to T 
years of schooling. In general, T is small, since the increase in educa- 
tional attainment is bound to be equivalent to only a fraction of the 
elapsed time in the program. Thus, the primary benefits, B , of Title I 
for a given school group, e, may be expressed as follows: 

Bp(c) = TR(e) 

TOe Probability of Graduation . First, let us distinguish between 
school characteristics that can be altered by Title I programs and child- 
family-environment characteristics that cannot. 

* ^1 * * * ^m “ indicated characteristics of the school 

child-family-environment characteristics 
not affected by the programs 

^ For any child, the probability of his graduating from school v/hen 
he has the characteristics e can be expressed as; 

m n 

P®(c) = X “i *i + Y “i^i (2) 

i=l i=l 

This probability function may be different in different regions, at 
different ages or levels of education, and for different sexes or races. 

Since we assume that Title I alters only the school characteristics, 
then in our analytical framework, a collection, of Title I projects means 
known changes in the x^ variables-i .e . , VTitle I projects" mean 'a collec- 
tion of (AXj^, Axg, .... Ax^) . Naturally, for alternative cost levels, 
program compositions, and schools, the Ax^ will vary. However, for any 
given school, such programs are assumed to be known and thus the level of 
the programs and their composition generate a specific set of values for 
Ax^. In its simplest form, the Ax^ may be aggregated into a single vari- 
able (Ax^) representing expenditure per pupil in the program. 



I-IO 



It then follows that Title I programs alter the probability of gradu- 

• , , 

ating through their alternation of the x *s such that, if we denote by 

6 ^ 

AP (e) the change in probability of graduation of a child with charac- 
teristics e , then 

m 

* t* 4 

iP®(e) = ^ Q-® (3) 

i=l 

Equation 3 gives the second basic "effectiveness equation"; all other 
benefits will be either derived from equation 1 or from the change in 
probability expressed in equation 3. 



The Probability of Juvenile Delinquency * There are two ways of treat- 
ing the problem of juvenile delinquency. The first approach, which is 
probably the sounder one, is to apply the same procedure as in the case of 
graduation. Thus the probability, P*^, of a child with characteristics e 
becoming a delinquent is expressed as follows; 

=1^1 *1 +E Vi 

’ i-l i=l 

and the effect of Title I programs is expressed by 

m 



(4) 



APJ(C) = I p® Ax^ 



(5) 



i=l 



Equation 5 gives a third effectiveness equation. 

The estimation of equation type 4 is very difficult owing to the 
absence of appropriate data; an alternative hypothesis, which would be 
easier to quantify, is to express the probability of being a juvenile 
delinquent as a function of the probability of being a high school grad- 
uate ; thus 

-.1 . 

( 6 ) 



AP^(e) = YAP®(e) 



According to this hypothesis 
m m 



^ 3® Ax^ = Y Z Ax^ 
i=l i=l 



( 6 *) 



I-ll 
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.Clearly, if each coefficient satisfies p.(e) = Ycv(e) , then indeed equation 
6* is a good hypothesis. However, its assumption~that the change in prob- 
ability of graduation due to the Title I programs is proportional to the 
change in the probability of being a juvenile delinquent— leads to a rather 
simple calculation which requires the estimation of y only. 

From the basic effectiveness equations, we propose to derive all the 
Individual benefits. The next section is devoted to this derivation. 

Evaluation of Indiv idual Benefits 

As already mentioned, there are two classes of benefits; those that 
accrue as a primary resialt of the program, and those that are less certain 
and that will accrue as secondary effects of the program in the form of 
altered probabilities of each event occurring. 

^ The primary benefits during the life of the program have been stated 
in equation 1 above as 

I • 

Bp(e) = TR(e) 

The rest of the benefits to be discussed in this section are of the "derived" 
'nature; i.e., derived from the altered probabilities. 

Graduation and Its Income Effect « Recall that AP^(s) is the increased 
probability of graduating. Naturally, "graduating" from high school has a 
private value over "dropping out," consisting of two effects; 

1. A fully employed graduate earns higher income than a fully 
employed dropout 

2. Graduates tend to have a higher probability of being employed. 

Now define AY(e) , the expected increase in income resulting from gradua- 
tion — compared with the expected income of dropouts; 

iY(e) = - y^Ce)] P®(c) + yg(e) [p®(e) - P®(o] 

The equation consists of two terms; (1) the employment probability for the 
graduate times the difference in income potentials, plus (2) the income poten 
tial of the graduate times the difference in probability of a graduate arid a 

dropout being employed. 
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Now suppose that the total cost of education to carry the child from 
the time the program ends to graduation is C(e) . These funds have an alter- 
native use, the value of which is determined by the rate of return on pri- 
vate capital, R. Thus, the alternative value of the funds spent on education 

is C(e)R; hence, the total net benefits are 
AY(e) - C(e)R 

Finally, since Title I projects increase the probability of graduation 
by AP^(e) , it follows that the expected graduation-income-benefits of 

Title I are: 

Bg(e) = AP®(e) [^YCe) - C(e) r] 

The College Option Benefits . In order to continue his studies beyond 
high school , the student must graduate from high school . Thus , graduation 
yields an additional benefit in the form of an option of continuing studies 

in college. 

Let 

Y (e) = the income of a college graduate with characteristics e 
c 

C = the investment cost of college studies 
c 

R = the rate of return on private capital 





Then , 

ARc = [y„(c) P®(C) - Yg(c) P®(e)j 

is the difference between expected earnings of college graduates and those 
of high school graduates. However, the fact remains that only the net 
benefits of the option count , so that we calculate 

AR C R 
c c 

as the net benefits of completing college. Now consider the fact that 
only a fraction, P*^, of all eligible high school graduates have the ability 
and motivation for going to, and completing, college. The option benefits 
apply only to this fraction. Thus, for the randomly selected individual, 

the option benefit is worth only 
[«c - 
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Finally, the change in true benefits of the Title I program would be given 
by the change in the probability of graduating high school times the col- 
lege option benefit . 

♦ 

B^(e) = AP®(e) [Bc(s> “ C^r] P°(e) (9) 

One can enrich this discussion by considering the option of going to 

college as really being composed of two parts: one is the option of having 

some college (with return and cost plus the option of completing 

cd 

college (analyzed above) . Then we have the following: Let P ( 0 ) be the 

. proportion of high school graduates that continue their studies in college 
but do not complete it. The expected option benefit of this is 

- ‘=cd“] 

Recalling that is the probability of going to college graduating, 

, we finally have the total college option benefits 

B^(e) = iP®(e) [Rj,(c) - C^r] P^^j + /iP®(e) [Rg^Ce) - C^^r] P®(e) (10) 

i 

Mobility Benefits . The probability that an individual will move from 
' one region of the country to another may depend upon many factors . Thus 
if P^g is the probability of mobility from A to B and P^^ is the probability 
of mobility from B to A, then if the two regions are the same economically, 
geographically, and socially, we should expect P^^ = This means that 

there will always be some ’’mobility noise” between any two regions purely 
because of changing tastes , varying economic conditions , etc • But if 
there are distinctive differences between regions, then P^^ ^ ^bA* 
generally assumed that the existence of net immigration between regions 
reflects differential economic opportunity. 

If all factors of production, including labor, were perfectly mobile, 
one would expect all factors to receive the same return (adjusted for 
transport cost) in all regions. But this is not the case, since mobility 
is not perfect . Thus , if education in some way can increase the willlng- 
ness and ability to move , then educated individuals will be more capable 
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of ta^ng adVHltags of 

which they reside * 

Since Title I programs are available to children in different regions, 
some of them may attain the additional benefits because of their grea er 
capacity to move to more rewarding areas. 

NOW consider an individual in group e. Assuming his income expecta- 
tions in his region of origin, k, is P Y(k,a,v,r,s) , we define 

(f|yg) (a,v,r,s) = max^[(P®Y(k,a.v,r,x)| 

That is, there is a region in which his income prospects are maximum, and 

his additional income due to mobility is; 

pSy-(a,v,r,s) - P®V(k,a,v,r,s) = 
k k 

If the region for maximum income is the region of present domicile, 

' then the expected increase in income because of mobility is mere. 

If an increase in education because of Title I changes the probability 
of mobility for an individual in class c by AP (O , then the total expec e 
benefits from increased mobility are 



B„(e) = 6p"(e) " P®V(e)] 



( 11 ) 



j* -in this discussion and this is the 

Naturally, there is one step missing 

association between AP**(e) and Title I projects. 

This association can be established in two steps: (1) we do know that 

a T period Title I program is equivalent to t years of 

the direct effect is tAp“( 0 , where AP"(0 is the change in probability due 
to one year of schooling; (2) since, however, AP„(e) is only an approx ma 

tion } consider the difference 

p“(c) - P^(e) 

as beihg L difference in probability of mobility between an 
group € who graduates high school and one who does not . Tit e can ^ 
mobility by changing the probability of being a graduate. Thus, 
increase due to Title I is given as: 
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AP®(e) [Pg(e) - P”<e)] 

M 

Thus the total increase AP (e) is 

AP“(0) = tAp“(€) + AP®(e) [PgCe) - 



The Benefits of Reducing Juvenile Delinquency. We have seen earlier that 
from the effectiveness equations, we can compute AP (e) — i.e., the change 
in the probability that a child of group e will become a Juvenile delin- 
quent. Hence, it is only necessary to translate this change in probability 
to the benefits that may be yielded by it. 



Now supposing that we consider the income stream of a child in group e 

under two separate conditions: (1) assuming that he is a Juvenile delin- 

t 

quent, and (2) assuming that he is not. Let Y.(e) be the income at time t 

^ t 

of a child of group e who becomes a Juvenile delinquent, and let Y (e) be 
the income at time t of the same child if he is not a Juvenile delinquent. 
Then the difference in income stream of a Juvenile delinquent and a nonde- 



linquent is: 



n 



= 1 



t=o 



Y*(e) - Y*(e) 

J » 

(1 .+ r) ^: ■ ’ 



( 12 ) 



Where A. is the measured present value of the change of private income that 

J j 

Is due to becoming a Juvenile delinquent. Since AP (e) is a negative num- 
ber with respect to Title I effects and we would expect A. (e) to be a nega- 

J *" ■ ^ 

tive number, the private benefits, AP (e) would be positive. 



However, in the case of Juvenile delinquency, we can extend "benefits" 
to include some social benefits. Let Cj(e) be the present social cost of 
Juvenile crime, including the direct costs of protection, apprehension, ad- 
judication, and incarceration, plus the social effects of the crime itself. 
Including personal and property damages and psychic losses. Then society 

•I 

will expect to save C.(e) - AP (e)because of the decreased probability of 

J 

Juvenile delinquency. Thus total benefits would be 



Bj(c) = AP^'Ce) 



( [Aj(e) - Cj(e)] 



(13) 
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Intergeneratlon Benefits . Intergeneration benefits are those that 
accrue to the offspring of the generation presently being educated. These 
benefits result from the association between the education attainment of 
parents and their children. It has been estimated, for example, that the 
child of a parent who had only elementary school education can be expected 
to have 2 .6 fewer years of education than a child of a parent who was a 
college graduate^®®Thus , one benefit of increasing the education of the 
present generation is the higher educational attainment that can be expected 
from future generations without any additional programs for that generation. 

we may assume that additional education will mean as much to the future 
generation as it means to the present generation, except that it will occur 
at a later point in time. Thus, we have the following representation of 
the benefits to be derived by the future generation: 



= f'B(e) 



(14) 



where B^ is the benefit to the future generation; f is the change in the 
next generation's educational attainment resulting from a change in one year 
in the educational attainment of the present generation; ***e dis- 

counting necessary to shift the stream of benefits for the next generation 
to the present , in which the year "n" represents the number of elapsed years 

before the benefits are expected to start accruing. 

The personal benefits to the present generation can be expected to be 
some fraction, X, of the benefits derived by the next generation; but there 
is no simple way of estimating X . The question to be answered in determin- 
ing the value ol X is, "What is the rate of substitution between our income 
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and that of our son? The answer will vary significantly between Individual 
since each person values the benefits to his children differently. 

It seems that most parents are willing to pay a great deal for their 
children* s education, so that we can assume that \ is large. In equili- 
brium, the son would spend on education an amount equal to his expected 
discounted lifetime earnings; thus, we could estimate \ as the proportion 
of the cost of the son*s education that the parent is willing to pay. 

That is, if we could conduct an experiment to find out what is the maximum 
amount that individuals are willing to pay for the education of their 
children, and then if we compare this amotmt with the actual cost of edu- 
cation, we would get an estimate of X. 

Thus, the benefits to the present generation from the Induced Increase 
in the next generation* s education is given by the following 
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However, Titl© I pnz^griuns Qiily inc^a>^ the prohabl^^ty of thi<S- evei 
Thus the OQntrib^ition of ^^Sttle I As 



(16) 



The''^e^pe^ted incrjzs^sfe\in tja(e offsprih^^^ educatidh,,^^be^ause ^IRitle I 
measu 3 ^ 5 d. by th^ expres^:*:^. NaturaLlyYst^ benef ixJs^spre^ oveiNall ^he 
benrefits w^sj(ave diseased ahpve: ylbenefitsN^om/^ncrea^^ income, ^tion 
^nef it s,/mobd^ty benefits , et( 



sTjfcife simple^ ^r^ocedure f6r trea^t4^g tl4s probl>^ is as f^;jit)ws. Defiiu 
by ^<e)H^e tptal benef^^^tsy^o the indiv^idlual in g^up By /efih^tion, we^ 
hstve 



t(e) =^(e)/+ B (e)NvBj(e) + B,.(e/+\.(e) 

g \0 



as theKtotal bene^rftfevfrom Titl4 I^^ojec^ during oU^generationT^life- 
time^ Si^e ev^y dollstr of/benefits^^ proportion^ m^^the oK^du- 

ca^ion for group e , it/^llows imifiedihtely tirert the total i^ne fits to 
the next g^neravi;On are/nothin^buj 

f' (L(e)^C 



Hence the total interg^erati^bene^^ our gen^^on become 



B^(e) = \f* (L(e)S(B(e) 



(18) 
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Potential Benefits , Actual Benefits , and Social Benefits 

In our developments above, we have used the difference, say, Yg(e)-Y^(e) , 
very often. This difference was argued to be the measure of the expected 
increase in income of a dropout in group e» if he graduates. The diffi- 
culty that this measure creates is related to our basic distinction be- 
tween private and social benefits. Thus the difference Y (e) - 

g il 

indeed the expected increase in earnings of this individual. But note 
that if this individual is a Negro who is being discriminated against, 
this difference does not measure the true level of social benefits since 
it is most likely that the productivity level of a Negro is equal to that 
of a white man with the same education although his income is less; hence, 
the difference in earnings between the Negro and the white performing the 
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same task is transferred either to corporate profits or to consumer surplus. 
Thus, the presence of this discrimination means that for the same occupation 
and level of education, the white worker’s salary is a better measurement 
of the Negro worker’s productivity than the Negro worker’s salary. Because 
of these considerations, we have estimated additional social benefits for 
all e groups of Negroes on the basis of their white workers’ equivalent 
salaries. Discrimination that results in Negroes performing tasks typically 
performed by whites with less education represents a reduction in total bene- 
fits below the amount potentially available. This reduction in benefits 
will be taken into account in calculating total benefits by adjusting the 
expected benefits from educating Negroes for the differences in the occu- 
pational distribution of whites and Negroes at each level of education. 

A similar problem has arisen in the estimation of social benefits to 
women. A large number of women in the labor force work only part time by 
choice, and many women do not enter the labor force e.g., are housewives . 
The benefits imputed to women’s education on the basis of their rate of par- 
ticipation in the labor force are understated. The actual benefits of educa- 
tion to women not in the labor force, or to women working part time, are 
greater than their earnings, since they usually have the option of working 
full time . The failure to exercise this option means that the nonmonetary 
benefits of raising children, rvmning a household, or participating in 
social activities are greater than the benefits of the foregone income. 

Thus, the benefits of high school graduation for all women, regardless 
of whether they work full time or part time or do not work at all (out of 
their own choice), are to be computed as the difference Y^Cc) "• for 

fully employed women in the e category. Although this procedure may still 
underestimate the true benefits that accrue to the female population, it 
provides an estimate of the social value of a housewife’s services as being 
equal to the opportunity cost of her labor . 



* The term "option" is used here in the broad social sense of alternative 
permitted by the operation of the market. It does not mean that every 
individual has an effective option at every point in time. For example, 
a housewife with six children gave up her option to work at an earlier 

time. 
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Total Benefits 



In the discussion above, we have analyzed the different types of bene- 
fits that accrue to each individual in -each group (k,a,v,r,s) . In order to 
obtain the total benefits of the program, we have to add up the benefits 
over individuals in each group participating in Title I programs and the 
benefits over groups. 

The benefits from education occur in the form of a stream over time. 

To calculate total benefits, it is necessary to compute the present value 
of this stream. The discussion of estimation procedures will be continued 
in Chapter IV. 
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Ill THE EFFECTS OF TITLE I ON EDUCATIONAL 
ACHIEVEMENT AND GRADE ATTAINMENT 

Introduction 

Even prior to Title I, public attention had become focused on the high 
school dropout problem as one of the most critical to be solved. Despite 
the decliae in the dropout rate in the U.S., dropout is a severe problem 
because of the dearth of job opportunities for persons with less than a 
high school education. For this reason, the probability of completing high 
school is a critical element in our cost-benefit model . 

We have considerable information on the personal , social , and family 
characteristics of the dropout, and will use this information in estimating 
how Title I can be expected to improve the probability of graduating from 
high school . In frequency of dropout , Negroes have outnumbered whites by 
almost two to one, according to studies conducted in large cities.^®’’' There 
are strong indications at the national level that schools have greater hold- 
ing power for girls than for boys When tested psychologically, 
dropouts were found to rank lower in terms of social adjustment as defined 
by the test.®^ The incidence of dropout seems to have been more closely 
associated with large families when there are five or more siblings.’’’® A 
broken home has some apparent effect upon dropout since more dropouts than 
graduates have come from broken homes Parent »s occupation is signifi- 

cantly correlated with the child's ability to finish school, as is IQ rating 

Despite high correlation between IQ test scores and graduation, sub- 
stantial numbers are dropping out who possess sufficient capability to com- 
plete high school; many of these students even possess the potential capa- 
bility for college.®^’®®' 

In general , the factor most closely associated with dropping out is 

grade level retardation — that is, being below modal grade for the age group 

V 

or achieving at less than grade level 

Attempts to alleviate the dropout problem have led to the establish- 
ment of dropout prevention programs and work-study programs . Prominent 
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among these have been the programs instituted in large cities such as 
Kansas City, Missouri St. Louis and New York City.^®® Large 
scale compensatory education programs for raising the scholastic achieve- 
ment of children from low income families have been begun in many cities 
throughout the country. The Higher Horizons Program in New York City is 
a large scale effort that has been well documented. 

Title I has arrived on the scene in the midst of efforts to grapple 
with the dropout problem. The magnitude of the monies and efforts devoted 
to the Title I program bids fair to dwarf most of the best efforts devoted 
to dropout prevention. The avowed purpose of the program is to improve the 
quality of education for the "disadvantaged." However, all connected with 
this program can discern that Title I eventually should appreciably reduce 
the rate of dropout if it is to be judged a success. At this moment, how- 
ever, Title I could have little immediate effect on dropout. Most programs 
did not get under way until the spring of 1966, and few district programs 
focused on keeping the potential dropout in school. Also, most of the Title 
I budget has been devoted to the lower grade levels which can affect the 
dropout rate only in the future . 

In order to understand the dimensions of the dropout problem as well 
as to determine how it may be entered into the cost-benefit model , we have 
undertaken a preliminary survey of representative dropout studies. Our 
primary interest was to determine whether previous action programs have 
succeeded in reducing the dropout rate in specific localities. If we failed 
to find any such reduction, this would discourage us from expecting too much 
from Title I . 

The failure of Title I or its predecessors to significantly reduce 
the dropout rate might indicate the dominance of nonschool factors which 
are outside the influence of these programs. In reviewing the characteris- 
tics of the dropout, we have arrived at the hypothesis that there is prob- 
ably a hard core dropout group which cannot be affected by a program such as 
Title I . This group consists of those who simply must leave school for the 
purpose of providing' family support , and others who lack the ability to meet 
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educational requirements for high school graduation. But aside from this 
hard core, most of the group can be salvaged by the Title I program. 

Incidence of Dropout at the National Level 

The national dropout rate has been decreasing over time, as demonstrated 
in Table 2, which gives school retention rates (the converse of dropout). 
Classes followed from the fifth grade to graduation are revealing an increas- 
ing number of graduates per 1,000 students. The graduating class of 1965 had 
a retention rate double that of the first recorded class in 1924—710 per 
1,000 against 302 per 1,000 in 1924. A retention rate over 70% still leaves 
the numbers of dropouts at 650,000 in 1965, and above 600,000 in every year 

since 1950.^® 

To estimate the magnitude of the future dropout problem, the trend in 
high school graduation has been extrapolated beyond 1965. Figure 1 presents 
this extrapolation. The sharp rise in retention in 1965 has been taken into 
account but the trend beyond that year has been based on the less steep rise 
between 1960 and 1964. According to this trend, the class of 1974 will 
retain 790 students per 1,000, with a dropout rate of 21%; the class of 
1979 will retain 820 students per 1,000, with a dropout rate of 18%; and 
finally, the class of 1984 will retain 840 students per 1,000, with a 
dropout rate of 16%— only half the present rate. These may be conservative 
estimates since we have leveled off from the sharp rise in 1965, rather 
than taking the latter as indicative of the beginning of a new trend. 

In view of the primary emphasis that Title I programs place on students 
of low economic groups, projection of the future expected dropout rate for 
this group should be examined separately from overall national rates. 

Dentler and Warshauer have developed data on dropouts from low socioeconomic 
groups, for 1940 and 1960, and projected these to the year 1980.®® They 
adopt the rationale that the dropout rate will decrease in proportion to 
the declining number of economically impoverished households. According 
to their projections, the probability of both being in low economic class 
and dropping out decline from 0.40 in 1940 to 0.25 in 1960, to 0.15 in 
1980.* Furthermore, the probability of graduating for the low income group 



♦ Reference 69, p. 7. 



III-3 






s 

6 0) to 

•H W +» 

+> 0) fl 
I H 0) 
■P H *0 

m o 

h O -P 

CQ 



00 0> N 00 o 

H N CO CD 



* * 



G) 


H 


to 




CO 


H 


00 


00 


CO 




00 


N 


N 


O 


CO 


00 


O 


o 


ca 




in 


N 


H 


H 


N 




N 


CO 


CO 


CO 


CO 


CO 


CO 



«H I 

° S g 

P o 

'O *H 
•« +» 
^ b 

Jh O 






N ^ CD 00 O 
CO CO CO CO ^ 
0)0)0 0)0) 



N ^ CD 00 O 

^ ^ ^ ^ in 

o o o o o 



N CD 00 O 
ID in (O (O CD 
0 0)0)0)0) 



03 ^ in 

CD CD CD 
o o o 



CO 

0) 

H 

I 



0) 

•o 

n) 

s 

«H 



•O 

0) 

0) 

i 

I 

m 



a 

p 



o 

o 

o 



u 

0) 

p. 

0) 

•o 

s 

0) 

g 

•H 

V 

•p 

V 



.P o 

bo O 
•H ^ 

W o 

CO 



m 

V 

•p 

p 

p 

TJ 

p 

s 



+> 

«H 

H 

I 



.p 

•p 

§ 

0 

H 

pq 






.p 

"S 



.p 

? 

bo 

•H 



.P 

•P 

P 

0 

> 

0 

ra 



.P 

ts 

•H 

CO 



•P 

•H 

•H 

pc| 



03 CO 00 N in 

o CO b* H in 

CO CO CO ^ ^ 



^ O 03 CO O 

^ O CO CD H 

CO ^ ^ ^ in 



^ CO 00 O) o 

00 in 0) 03 N 

CO ^ ^ in w 



O 03 ^ 03 ^ 

N in 03 in CD 

^ in CD CD CD 



03 N CD O CD 

H N CO N 00 

CO CO N N N 



CO o) H in 

CD O) H 00 O 

^ CO ^ ^ in 



03 in ^ N O) 

H 03 ^ O CO 

in ^ ^ in in 



O Tji 03 CD ^ 

H in CO CD o 

CD in in in CD 



CO 



H ^ in N 

H O in O) H 

N N CD CD N 



CO O) CD H N 

O CO O 00 o 

00 00 N l> 00 



H^in^H 030)COCDt<. 
^ in o 03 CO - - 

N 00 00 00 00 



^ Tji in M ^ 



00 ^ N 03 O) 

O) 03 ^ N 00 

N 00 00 00 00 



H o) o) CO in 

H H CO ^ CO 

O) O 0) O) O) 



o o o o o 
o o o o o 
o o o o o 



00 00 00 00 



03 m 00 o o 

O O O H O 

00 00 o o o 



CO Tt« in 00 Tji 
in in in CD in 
0)0 0 ) 0 ) 0 ) 



o o o o o 
o o o o o 
o o o o o 



. 03 CO H 03 H 

03 in 00 00 03 

in in in in CD 



0)COO)03N 
^ 00 H CO CD 
in .in CD CD CD 



O H CD O) CD 

in ^ o o ^ 

CO CD b- N N 



00 m in o in 

^ b- O) O CO 

l> b* N 00 00 



00 03 CO CD ^ 

^ N CD 00 O 

00 00 00 00 o 



00 O O H CD 

in H 03 03 CO 

00 O O) O (3) 



o in CD 00 in 

03 ^ in CD CD 

O A O C) 0) 



03 'ii H 

in in 00 00 N 

0) O 0) 0) 0) 



o o o o o 
o o o o o 
o o o o o 



03 N O 
^ CD H 
CD CD N 



^ ^ 00 
00 03 in 
CD N N 



o in o 
in 00 H 

b- N 00 



in H 00 
in N b. 
00 00 00 



in o N 

H CO CO 
0 0 ) 0 ) 



00 00 ^ 
'ii ^ in 
o o o 



o ^ in 
N 00 00 
o o o 



o in ^ 
00 00 o 
0 0)0 



o o o 
o o o 
o o o 



H H H H 



CH 

o 

g 



P3 



.p 

•p 

Pi 

o 

•p 

p 

•H 



0 

•o 

p 

& 



^ CO 00 O 03 

03 03 03 CO CO 

0) 0) o o o 



Tjl CD 00 O 03 

CO CO CO ^ ^ 

o o o o o 

H H H H H 



CD 00 O 03 

V ^ ^ in in 

0) 0) 0) O) O) 



p< Pi 



TJI CD b- 
in in in 
0 ) 0 ) 0 ) 



III-4 



o 

yc 






Sources: U.S. Department of Health, Education and Welfare, Office of Education: -Biennial Survey of 

Education in the United States, Chapter 1, Statistical Summary of Education. Digest of 
Educational Statistics, annual. 

* Lack of detailed information regarding veteran students makes the calculation of retention 
rates unreliable. 
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•improves from 0.33 in 1940, to 0.38 in 1960, to 0.50 in 1980. These projec- 
tions must, of course, be taken cautiously, since all projections are subject 
to error. 

Probability of Graduation and Dropout as a Function of IQ Scores 

Although most dropouts tend to come from the lower intelligence levels, 
there are many dropouts that score relatively high. Table 3 presents in- 
telligence test result levels for a sample of approximately 11,000 students 
from five areas in which over 7,000 were graduates and the remainder were 
dropouts.®^ 

Using Pp = DO/Total within each intelligence test level as an index of 
probability of dropout, it can be seen that scores on these tests do have an 
interactive effect on dropout. The probability of dropout with above-average 
scores (110+) is only 0.18, whereas when the IQ score falls below 85, the 
dropout probability increases to 0.64. The overall dropout rate is 0.36, 
which is close to the nationally estimated average of 0.33. Generally, the 
trend is one of increasing probability of graduation with increases in test 
scores. A person scoring 110 and above would have twice the chance of com- 
pleting high school , compared with the chance of those scoring at 85 or be- 
* 

low. 

The calculation of median IQs for both groups has revealed the follow- 
ing results: 

Median 

Graduates 98.84 

Dropouts 91 .40 



A chi-square test of the data in Table 3 shows that the relation between 
graduation and IQ scores is statistically significant at the 10% level: 

= 606.87, significant at P < 0.01. 

As an index of association between IQ score, as it is grouped in Table 3, 
and graduation/dropout, the coefficient of contingency (C) has been derived 
from our chi-square. C is equal to 0.22, which is significant for the 
large sample in this study. This means that 22% of the variation in drop- 
out is statistically explained by the variation in IQ score. 
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Table 3 



IQ RATINGS OF GRADUATES AND DROPOUTS IN FIVE AREAS 



IQ 


Graduates 

(G) 


Dropouts 

(D) 


Total 
(G + D) 




^D 


110+ 


1,186 


256 


1,442 


0.82 


0.18 


90-109 


4,489 


1,945 


6,434 


0.70 


0.30 


85-89 


784 


601 


1,475 


0.57 


0.43 


85 


702 


1 ,230 


1,432 


0.36 


0.64 




. 7,161 


4,032 


11,193 


0.64 


0.36 



= 606.87 (P < 0.01) 

C (Contingency Coefficient) = 0.23 
P^ = Possibility of graduation 
Pjj = Possibility of dropout 



Source; U.S. Department of Labor, BLS, School and Early Employment of 
Youth, Bulletin No. 1277, August 1960, Table 3, p. 14 (refer- 
ence 52) . 



The median for graduates is close to the standardized national aver- 
age. The median of 91.40 for dropouts is of interest since it indicates 
that half the sample of dropouts score above 90 IQ, which is a popular 
approximation to the lower limit of IQ associated with successful comple- 
tion of high school. (According to Table 3, 80% of the graduates score 
90 or above.) 

In a study by Wolfle, covering over a million students entering the 
ninth grade in 1949, it was found that 34% of students dropping out meas- 
ured at 98 and above in IQ tests. This group comprises some 160,000 
students, Including 20,000 who scored over 118 and who were definitely 
suited for completing college successfully. 

Using the Wolfle data, we found a 0.40 correlation between IQ rating 
and graduation/dropout, which means that IQ rating statistically explains 
16% of the variance Involved in high school completion. Data on the dis- 
tribution of IQ in the Philadelphia School Systems confirmed the finding 
that the probability of a student with a high IQ score dropping out is 
very low, while the reverse is true for a student with a low IQ score 
See Table 4. 

The studies reviewed indicate that very substantial numbers of drop- 
outs make low IQ scores; nevertheless, we find that about one-third of 
those leaving high school prior to graduation have above-average IQ rat- 
ings and at least one-half rate sufficiently high to complete high school* 

It is very likely that many of the high numbers of dropouts having 
above-average IQ scores have had to leave- school because of hardship factors 
but many others have not been properly motivated in school , and thus may 
be remotivated by a program that would keep them from dropping out . Actu- 
ally, we would hope that Title I would succeed in retaining potential drop- 
outs throughout the entire student population. 



The trend for the Philadelphia data is not precisely similar to the 
results of the Seven Areas study®^ since different IQ tests were 
used and the distribution has been split differently. 



Table 4 






Source: 



GRADUATION AND DROPOUT BY IQ LEVEL 
IN PHILADELPHIA SCHOOLS - LONGITUDINAL 

(Study of 1500 Students Entering First Grade in 1949) 



IQ 


% 


% 


Levels 


Graduating 


Dropoi 




• 91 


9 


•*2 , 


79 


21 




73 


27 


^4 


40 


t 

60 


Total 


73% 


27% 



Graduates 750 
Dropouts 270 
Others 480 
Total 1500 



Educational Survey Report for the Philadelphia Board of 
Public Education, Board of Public Education School Dis- 
trict of Philadelphia, Philadelphia, Pa., February 1, 1965 
William R. Odell, Survey Director and The Survey Staff, 
Table 4, p. 41. 



Socioeconomic and Cultural Factors in the Dropout Problem 

The dropout problem is not one that pervades all levels of our society 

Table 5 shows, for youths 20 to 24 years of age (an age at which all should 

be out of high school), that for white males and females, the graduation 

rate is 75% while for Negroes it is slightly under 50%. In analyzing the 

dropout problem in Quincy, Illinois, Bowman found that 47% of dropouts and 

* 

only 20% of stay-ins were from the lowest of four social classes. Using 
the father’s occupation to indicate socioeconomic class, Thomas^^® found 
the hipest percentage (887o) of his graduates have parents in white collar 
occupations (see Table 6) . The lowest graduation rate (65%) is associated 
with children of parents who are laborers and factory workers. These diffe 
ences were found to be statistically significant (X^ = 12.35, P < 0.02), 
thus permitting us to conclude that there is an interaction between occu- 
pation of parent and the probability of graduating. 

The usual limitation to the number of variables which may be examined 
in a single study can be overcome by the use of multiple regression analy- 
sis. Using such an approach, Dentler and Warshauer®® have obtained drop- 
out data on 131 of the largest cities in the United States and have estab- 
lished a multiple prediction of the dropout rate from socioeconomic 
characteristics. Their prediction has been estimated separately for white 
and nonwhite dropout rates. 

Through regression analysis, a multiple correlation of R =s 0.87 
between socioeconomic characteristics and dropout rate for white students 
was established. Table 7 presents major sources of variance for variables 
represented in the Multiple R. These data suggest that a high white drop- 
out rate is associated with low incomes combined with parental characteris- 
tics adverse to education, i.e., being in blue collar jobs and having a 
low level of literacy. These findings are consistent with those of the 
Coleman report, which found that a large percentage of the variances in 



* 

Reference 61 , Table 7 , p . 24 . 
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Table 5 



THE PROPORTIONS OF HIGH SCHOOL GRADUATES AND DROPOUTS IN 
THE TOTAL YOUTH POPULATION OF 20 TO 24 YEARS OF AGE 

March 1965 



White 


High School 
Graduates 


Dropout 


Negro 


High School 
Graduates 


Dropout 


Male 


75.6% 


24.4% 


Male 


. 49.4% 


50.6% 


Female 


77.0 


23.0 


Female 


48.3 


51.7 


Total 


76.3% 


23.7% 




48.7% 


51.3% 



Source: Population Characteristics Educational Attainment March 1966 

and 1965. Series P-20, No. 158, December 19, 1966, Bureau of 
the Census, U.S. Department of Commerce. 
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Table 6 



SOCIOECONOMIC LEVELS, REPRESENTED BY OCCUPATIONAL GROUPINGS 
AND INCIDENCE OF GRADUATION AND DROPOUT 



Parent's Occupation 


Graduation 
No. ^ • 


Dropout 

No. 


Total 


1. 


Laborers , general fac- 
tory workers 


59 


65 


32 


35 


91 


2. 


Machinists, welders, 
electricians , car- 
penters 


69 


73 


.26 


27 


95 


3. 


Policemen, firemen, 
foremen , superinten- 
dents , bus drivers 


57 


76 


18 


24 


75 


4. 


Proprietors, salesmen, 
clerks , general office 


60 


83 


12 


17 


72 


5 . 


White collar, bankers, 
draftsmen, artists, 
(college not necessary) ; 
also engineers , lawyers , 
teachers , executives 
(college necessary) 






_6 


12 


49 






288 


75 


94 


25 


382 


Chi-s.quare = 12.35 (P <0.02) 








• 





Source: Thomas, Robert Jay, "An Empirical Study of High School Related 

Dropout in Regard to Ten Possibly Related Factors , Journal of 
Education Soc., Vol . 28, September 1954 (reference 200). 
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Table 7 



INDEPENDENT COMPONENTS OF WHITE DROPOUT REGRESSION AND THEIR 
CONTRIBUTIONS TO TOTAL PREDICTED VARIANCE 







. Contributions 


Independent Components 
of Regression 


Beta 


Zero 
Order r 


Percent Relative 
Contribution to Total 
Predicted Variance 


Percent in white collar 
occupations 


-0.3093 


-0.53 


16% 


Percent white income 
under $1 ,000 

V 


0.3119 


0.52 


16 


White adult illiteracy 
rate 


0.1922 


0.51 . 


10 


Percent occupied units 
with 1 .01+ per room 


0.2363 


0.39 


9 


Percent white income be- 
tween $1 ,000-$l ,999 


0.2159 


0.39 


8 


Percent population under 
5 years 


0.4086 


0.16 


7 


Percent increase in pop- 
ulation 1950-1960 


-0.1890 


-0.30 


6 


Nonwhite dropout rate 


0.1167 


0.41 


5 



Multiple R = 0.87 R^ = 0.77 



Source: Dentler, Robert A. and Mary Ellen Warshauer, Big City Dropouts, 

Center for Urban Education, New York, 1965, Table 2-1, p. 17. 
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the school performance is attributable to factors external to the school. 

In the Dentler and Warshauer study, 77% of the variance in the dependent 
variable was accounted for by approximately eight socioeconomic variables . 

For nonwhites, Dentler and Warshauer found a multiple correlation of 
R = 0.67 between socioeconomic characteristics and the dropout rate. Th 
most meaningful combination of variables is represented by the six variables 
in Table 8. The six variables in Table 8 succeeded, in accounting for 45% 
of the variance in the dependent variable. The highest correlation (0.41) 
stems from the relationship between the white dropout rate and the nonwhite 
dropout rate. Almost 20% of the variance in nonwhite dropout rate is 
accounted for by variation in the white dropout rate. This implies that 
performance of nonwhites is dependent on performance of the dominant white 

community in the area. 




Reasons for Withdrawal From School 

Interviews with individuals who are dropouts can give some indications 
for determining how many potential dropouts could be encouraged by the school 
system to remain. For example, the finding of a lack of interest in school 
work might be typical of dropouts scoring above-average in IQ tests . The 
high desirability of keeping these IQ types from dropping out might then 
require changes in the school system or pattern so as to arouse their inter- 

est . 

A more accurate determination of how Title I affects dropout rates 
must , of course , be deferred to the future . We shall have the answer when 
students, exposed to several years of Title I programs, reach the legal 
age for leaving school. At present, we have the results of several large 
scale studies, using interview techniques to determine the reasons for drop- 
ping out. In one study, school records were searched to determine whether 
the reasons given to school authorities for dropout were the same as those 



* See later section for discussion of the Coleman report, and other 
cross-sectional analyses • 
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Table 8 




INDEPENDENT COMPONENTS OF NONWHITE DROPOUT REGRESSION AND 
THEIR CONTRIBUTIONS TO TOTAL PREDICTED VARIANCE 



Independent Components 
of Regression 


Beta 


♦ 

Contributions 

Percent Relative 

Zero Contribution to Total 

Order r Predicted Variance 


White dropout rate 


0.4651 


0.41 


19 


Percent nonwhite male 
operatives 


0.2308 


0.33 


8 


Nonwhite adult illiteracy 
rate 


0.3138 


0.20 


6 


Percent nonwh5,te-non- 
negro 1960 


“0.2318 


-0.27 


6 


Percent nonwhite income 
$10 ,000 or more 


-0.2805 


-0.16 


4 


Nonworker ratio 


-0.2056 


-0.19 


4 



Multiple R = 0.67 R^ = 0.45 



Source: Dentler, Robert A. and Mary Ellen Warshauer, op. cit.. 

Table 2-3, p. 19. 
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given in personal interviews long after leaving school.®^ The results are 
compared in Table 9. 

According to school records, only 24% of the males left school because 
of adverse school circumstances. In the interview group, however, 38% indi- 
cated that school had been an unpleasant place for them. 

Further, several of the reasons given were clearly masks for other re-;- 
sponses . This is obviously true of the answer "reached age 16." Thus, we 
would suggest that not less than 44% of the male dropouts and 35% of the 
female dropouts left because of adverse school experience or poor motiva- 
tion from the school environment. Adverse school experience also was found 
By Woollatt®°® to have been a leading factor in school withdrawal , in his 
study of 840 dropouts in New York State. 

The most important task is to identify the potential dropout while he 
is still in school. It has been demonstrated that below-normal achievement 
and retardation in grade are key indicators of the potential dropout. 

School Achievement of the Dropout 

The performance of the dropout in school decreases much earlier than 
his point of formal withdrawal would indicate. Such signposts have even 
led those studying the dropout problem to recommend indices for dropout- 
prone students , so that appropriate authorities may give them remedial 
programs early in their educational experience rather than attempt to cope 
with the problem when it is too late. An example of how early achievement 
begins to suffer in those who eventually drop out is presented from the 
study conducted in Quincy, Illinois by Bowman and Matthews.®^ They com- 
pared dropouts and two stay-in control groups— one for IQ rating and the 
other for social status. The California Reading Achievement Test was 
used to test students in the first and fourth grades. See Table 10. At 
the first grade level, no significant differences in achievement occur be- 
tween the dropouts and their two control groups. (We have used the 0.05 

2 

level of confidence as our cut-off for significance j X of 4.93 fails to 
reach that level.) By the fourth grade, however, statistically significant 



o 
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Table 9 



REASONS FOR UBAVING SCHOOL DERIVED FROM SCHOOL RECORDS 

AND INTERVIEWS 

School Records Interviews 



Reasons for Leaving 


Male 


Female 


All 


Male 


Female 


All 


Adverse school experience 


24% 


20% 


22% 


38% 


32% 


35% 


Work 


22 


13 


18 


25 


12 


18 


Reached age 16 


18 


15 


17 


6 


4 


5 


Military service 


14 




— 


6 






Health 


4 


9 


5 


5 


7 


6 


Moved within area 


4 


•5 


5 


— 






Marriage 


1 


21 


— 


3 


27 




Adverse home circumstances 


3 


5 


4 


7 


9 


8 


Other 


10 


12 


11 


10 


9 


10 


Number of dropouts 


4,268 


3,354 


7,622 


749 


810 


1,559 


Source: Reference 52. 


Table 7, 


p. 19, 


Table 


8, p. 


20. 
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DROPOUTS COaPARED WITH CONTROL GROUPS IN READING ACHi: 
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differences are occurring among the three groups . (The chi-square is now 
significant at 2% level: X = 8.31, P <0.02.) Thus, by the fourth grade, 

six years before most dropping-out occurs, the potential dropout is already 
performing below the school standard in reading achievement compared with 
those of equal IQ rating and equal social standing. By the seventh grade, 
the potential dropout is easily identified, since 80% of them are below 
grade level in achievement. Because most students do not leave school until 
they attain the given legal age limit, there is opportunity to identify 
potential dropouts as those who are becoming retarded in achievement levels . 
It would appear that a major task of Title I is to change achievement and 
thereby increase the probability of a pupil graduating from high school. 

Grade Retardation and the Dropout 

A somewhat less satisfactory (although more readily available) measure 
of achievement retardation is grade retardation, ‘representing the count of 
all students v/ho are over modal age for their grade level. This measure 
ignores the relationship between IQ score and its given achievement stand- 
ards — a relationship that may reveal whether or not a student is meeting 
the standard for his IQ; it also ignores the influence of school policy with 
regard to grade retardation. But, using age against grade is a convenient 
criterion, as has been attested to by its use in several studies. 

In a comprehensive study on dropouts, previously discussed, it was 
found that 58% of the male dropouts and 42% of the female dropouts were 
retarded two years or more.* See Table 11. The students at the modal 
grade expected of them have approximately a sixfold greater chance of 
graduating than those retarded two or more years. Losses still occur 
among those at grade level but they are minimal when compared to the large 



* On the basis of another study, it may be estimated that the average 
rate of retardation for those retarded two or more years is 2-1/2 
years. See Syracuse University Youth Development Center, "The School 
•Dropout Problem," Syracuse, 1963, Table 6, p. 14. 
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Source; TJ.S. Department of Labor (BIS), . "School and Early Employment Experience of Youth, Bulletin 
No, 1277, August 1960, Chart 3, p. 5, Table 1, p. 11, Table 2, p. 12. 



number of students leaving without a diploma because of retarded status. 
Many other students show a high correlation between being a dropout and 
being retarded in grade at time of dropping out. 

Effectiveness of Compensatory Education Programs Prior to Title 1 

« 

The educational programs we are now witnessing under Title I are not 
without precedence in earlier programs for the low income groups. Although 
the true effects of Title I will not be known vintil it has continued for 
several years, the outcomes of earlier programs may permit us to anticipate 
these results. We have selected a limited number of projects to study, 
choosing those similar to Title I because of their target populations and 
their avowed objectives. Also, we have restricted our search to those 
projects which have employed matched groups or which have compared their 
results against historical baseline data for comparable student groups. 

In addition, some cross-sectional studies provide normative results for 
the effects of different Inputs upon student achievement.^ 



The Relation of School Inputs to Pupil Achievement — Cross-Sectional 
Analyses ' 

Several recent studies have analyzed a cross-section of schools by 
use of multiple correlation to determine the extent to which differences 



** Through visual Inspection of Table Hi it is quite apparent that grade 
retardation is strongly associated with the probability of dropout. 
Nevertheless, we have submitted the combined data on graduates and 
dropouts to a chi-square test , not only to confirm what appears in the 
data but also to determine an approximation to the correlation of 
levels of grade retardation to a graduate/dropout split. The magni- 
tude of our derived chi-square (X^ = 8496.80, P < 0.01) allows us to 
reject the hypothesis of no differences in grade attained between our 
■^graduates and dropouts. The derived C (contingency coefficient) is 
estimated at 0.53, For the sample of 22^,000 students, grade-level per- 
formance succeeds in accounting for approximately 2% of the variance im- 
plied in the graduation/dropout split. These are considered to be con- 
servative estimates since a C of 0,53 is restricted from the attainment 
of unity because of categorized data. A corrected estimate of this C 
would probably be above 0.60. 
t Compare references 104, 107, 145, and 147. 
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among schools in average pupil achievement are accounted for by differences 
in school inputs . 

Their efforts have not been very rewarding. In the first place, the 
intrapersonal factors so dominate, performance that no outside factors can 
be expected to have very large effects on the differences in scores. It 
has been estimated that more lhan 757o of the variance in scores on an ability 
test represented differences among individuals within a school, and only 
about 25% represented differences in the average scores between schools. 

Thus, at the outset, there is only a small portion of variance in test 
scores that can be explained by school inputs. Further, when we. take into 

<r • ^ » 

account that schooli^ differ because of the different socioeconomic makeup 
of the student body, because of regional variations and urban-rural differ- 
ences, and that all these differences affect pupil performance, there is 
little explanatory power left for sqhool input variables. Perhaps, one 
' should be encouraged if cross-sectional analysis shows any variation in 
performance due to school inputs. 

Other factors also enter to weaken the prospects that cross-sectional 

analysis will disclose information on the relationship of school inputs to 

'outputs. There is a strong tendency for schools within districts and for 

districts within states to spend similar amounts per pupil and to provide 

* 

similar services. In fact, a large proportion of states have state aid 
programs that tend to equalize the per pupil expenditures of districts 
within the state. Thus, within states, the range of variation in expendi- 
tures per pupil is small . The absence of wide variations in expenditures 
per pupil between school districts weakens the use of cross-sectional analy- 
sis designed to capture the effect of spending on achievement. Lastly, it 
must be remembered that the cross-sectional analysis does not provide a 
direct answer to the relevant question regarding effect. The cross-sectional 



In a study of school districts in California, it was found that regard- 
less of the sources of funds or arrival of extraneous influences, such 
as a military base, districts in California tended, over time, to 
approach the state average in spending per pupil by adjusting local 
effort. (See Spiegelman, R., et al, , ’’Entitlements for Federally 
Affected School Districts Under Public Laws 874 and 815, SRI," May 1965 

pp. 116-76. 
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analysis shows how differences in inputs among schools are related to differ- 
ences in pupil performance , which is only a surrogate measure of how addi- 
tional inputs in a given school can be expected to change performance. Yet 
despite limitations, the cross-sectional analyses do give some indications 
of the relationship between educational inputs and outputs. The results of 
certain major studies are discussed below. 

•5 ^ 

Equality of Educational Opportunity Report 

The report on Equality of Educational Opportunity, hereafter referred 
to as the Coleman Report, is the most comprehensive, covering a stratified 
random sample of nearly 600,000 pupils from about 4,000 schools. The intent 
of the study was to determine the factors that most account for differences 
in achievement of white and nonwhite pupils in the public school system of 
the United States . The findings of this report are generally not encourag- 
ing for those expecting to be able to improve school achievement through 
increasing inputs in the education system. 






The first finding is that variation in achievement is highly individual, 

as indicated by the fact that only a small percent of the total variation 

in achievement is represented by achievement differences betv/een schools ; 

but that what differences do exist are greater for Negro children than for 

% 

white children. 

By comparing the perceat of total . variance in individual verbal achieve- 
ment scores between schools for the first grade and subsequent grades, the 
report concluded that school • inputs are probably not a very important cause 
of the variance . The authors reasoned that differences in the first grade 
represent mainly factors brought from the home, and that school influences 
should enter more strongly as the child moves through the grades. They found, 
however, that for whites, the percent of variance between schools was no 
greater in grades beyond grade 1 than it was in grade 1 . 
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♦ For verbal ability, the percent of variation between schools was as follows: 
Negroes 

North 15.5% 

South 21 .6 

Whites 

North 9.8 

South 11.8 

Sou37ce: Coleman Report (reference 25), Table 3.21.1, p. 293. 



